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[57] ABSTRACT 

In a wireless communications system (20), a beacon having 
a first radiation pattern (28) covering a portion of a sub- 
scriber service area (34) covered by a base station is trans- 
mitted. A subscriber (36) reception quality is then measured 
to produce a first beacon quality measurement (210). 
Thereafter, the first radiation pattern is changed to a second 
radiation pattern (32, 212), and a subscriber reception qual- 
ity of the beacon transmitted with a second radiation pattern 
is measured to produce a second beacon quality measure- 
ment (214). In response to the first and second beacon 
quality measurements, a traffic channel radiation pattern 
(32) is selected (218), wherein such radiation pattern covers 
a portion of the subscriber service area. In a preferred 
embodiment, the beacon carrier frequency is the same as the 
traffic channel carrier frequency. 

16 Claims, 2 Drawing Sheets 



( START y200 



lflTHDI A BASE STATION COVERING A SUBSCRIBES „ 
SERVICE ASEA, SEtECT HIGHEST QUALITY UPUNX V2Q2 
SICNAt DIRECTION FROM SUBSCRIBER 



SEUCT A OOINUNK TRAFFIC CHANNEL 
RADIATION PATTERN TO RADIATE ENERGY Di 
SEIEC1E0 DIRECTION 



-204 



SLTECT BEACON RADIATION PATTERN TO 
RADIATE ENERGY IN SELECTED 
DIRECTION AND TRANSMIT BEACON 



-206 



\mw;\ stasenistR qfIhe wBm x ^mm}^ 208 



J-2T0 



I 



RECEIVE A BEACON QUALITY REPORT FROU 
SUBSCRIBER INDICATING BEACON QUALITY 



BEGIN SCANNING A PLURALITY OF BEACON 
RADIATION PATTERNS, EACH COVERING A 
PORTION OF A SUBSCRIBER SERVICE AREA 



PERIODICALLY RECEIVE BEACON 
QUALITY REPORTS FROM SUBSCRIBER 




,220 



SELECT NEXT BEACON RADIATION PATTERN 



SELECT TRAFFIC CHANNEL PATTERN 
CORRESPONDING TO BEACON PATTERN 
HAVIKC NEW HIGHEST QUALITY REPORT 



10/03/2003, EAST Version: 1.04.0000 



Sheet 1 of 2 5,960,350 

26 




24W W W 



FIG. 2 



60 




SELECTABLE PATTERN 
TRANSMITTER 



70 



TRAFFIC 
CHANNEL GENERATOR 

— IZZ 



BEACON U72 
GENERATOR I 



PROCESSOR 



^64 



TRAFFIC 
CHANNEL DIRECTION 



76 



BEACON DIRECTION"} - 74 
84 



UPLINK 
DIRECTION DETECTOR 



I- 



BEACON QUALITY L 78 



REPORT RECEIVER 



80s 



JORY M-* 



82 



MEMORY 



COMPARE 



10/03/2003, EAST Version: 1.04.0000 



U.S. Patent Sep. 28, 1999 Sheet 2 of 2 5,960,350 



START V200 




WITHIN A BASE STATION COVERING A SUBSCRIBER 
SERVICE AREA, SELECT HIGHEST QUALITY UPLINK 
SIGNAL DIRECTION FROM SUBSCRIBER 



-202 



FIG. 3 



SELECT A DOWNLINK TRAFFIC CHANNEL 
RADIATION PATTERN TO RADIATE ENERGY IN 
SELECTED DIRECTION 



-204 



SELECT BEACON RADIATION- PATTERN TO 
RADIATE ENERGY IN SELECTED 
DIRECTION AND TRANSMIT BEACON 



-206 



NOTIFY SUBSCRIBER OF THE PRESENCE OF BEACON ^ 208 



RECEIVE A BEACON QUALITY REPORT FROM 
SUBSCRIBER INDICATING BEACON QUALITY 



I" 



210 



BEGIN SCANNING A PLURALITY OF BEACON 
RADIATION PATTERNS, EACH COVERING A 
PORTION OF A SUBSCRIBER SERVICE AREA 



-212 



PERIODICALLY RECEIVE BEACON 
QUALITY REPORTS FROM SUBSCRIBER 



v 



214 



NEW BEACON ^< 216 
QUALITY REPORT EXCEEDS 
QUALITY REPORT OF PATTERN 
CORRESPONDING TO PATTERN CURRENTLY, 
SELECTED FOR TRAFFIC 
CHANNEL? 



218 



220 



SELECT NEXT BEACON RADIATION PATTERN 



SELECT TRAFFIC CHANNEL PATTERN 
CORRESPONDING TO BEACON PATTERN 
HAVING NEW HIGHEST QUALITY REPORT 



10/03/2003, EAST Version: 1.04.0000 



5,960,350 

1 2 

METHOD AND SYSTEM FOR OPTIMIZING This is because signals on the uplink may combine addi- 

A TRAFFIC CHANNEL IN A WIRELESS lively while signals at a different frequency on the corre- 

COMMUNICATTONS SYSTEM sponding downlink may destructively combine. One known 

method of optimizing the efficiency of the traffic channel 

FIELD OF THE INVENTION 5 involves changing or perturbing the pattern of the traffic 

The present invention relates in general to wireless com- chanocl m ordcr t0 find a radiation pattern, or belter 

munication systems, and more particularly to an improved radiation direction, for the traffic channel. The problem with 

method and system for optimizing traffic channel transmis- mclhod * thc channel may be degraded while 

sion in a wireless communications system using an adaptive process searches for an improved radiation pattern, 

antenna array. 10 Therefore, a need exists for an improved method and 

system of optimizing a traffic channel in a wireless com- 
BACKGROUND OF THE INVENTION munication system using adaptive antenna arrays and beam- 
In a wireless communication system, "multipath" exists formed traffic channels between transceivers. 

when there are multiple radio frequency transmission paths „„„„ A „ .„ _„ 

between the transmitter and receiver. If the secondary trans- 15 BRIEF DESCRIPTION OF THE DRAWINGS 

mission paths can be characterized by the summation of The novel featuresbelieved characteristic of the invention 

several delayed and attenuated replicas of the desired signal, are sel f ortn [ Q ^ appended claims. The invention itself, 

the multipath is called "specular multipath." This type of however, as well as a preferred mode of use, further objects 

multipath may occur when thc receiving antenna receives ^ and advantages thereof, will best be understood by reference 

reflections from such obstacles as buildings, the earth, or the t0 lne following detailed description of an illustrative 

ionosphere. Receiving such multipath signals at the receiver embodiment when read in conjunction with the accompa- 

may result in fluctuation of the received signal level. This is nying drawings, wherein- 

because the multipath wave is delayed by some time, x, nG x d ^ ^ fre si , propagalioD palhs „ 

compared with the ^direct wave. When multiple signals & commimication systcm having an adaptivc 

propagating over different paths combine at a subscriber or anlenna fa accordance ^ the method and tem of 

receiver location, fading may occur if the signals combine ^ prcscnt j nvcn tion; 

destructively. pj G 2 is a high-level block diagram of a transceiver for 

Fading caused by destructive comb.nation of multipath m ^ ^ accordance ^ |ne 

signals is frequency dependent. For example if a signa 30 { inv and 

from point A, the transmitter, takes multiple paths to point ' r 

B, a subscriber, and these multiple signals having a first ™ 3 15 a high-level logic flowchart which illustrates the 

frequency combine destructively, a signal having a second method and s y stem of optimizing a traffic channel in a 

frequency and traveling over the same multiple palhs may ^less communication system in accordance with the 

combine in an additive manner at the subscriber location 35 raethod and s y stera of the P resent mention, 

because of the difference in frequency. This is the well- DETAILED DESCRIPTION OF THE 

known frequency selective fading phenomena. INVENTION 

In cellular communications systems, the use of adaptive 
antenna arrays has been proposed to improve uplink and With reference now to the figures, and in particular with 
downlink signal quality or to increase the range or capacity 40 reference to FIG. 1, there is depicted a wireless communi- 
of cellular communication systems. Capacity may be cation system having an adaptive antenna array for optimiz- 
increased because a subscriber's signal is transmitted in a ing a traffic channel in accordance with the method and 
direction so that the intended subscriber receives the signal system of the present invention. As shown, wireless corn- 
while other subscribers may be spared from the noise of a munication system 20 includes antenna tower 22 having 
signal not intended for them. Additionally, range may be 45 adaptive antenna array 24. An adaptive antenna array typi- 
increased because of antenna gain provided by a directional cally includes multiple spaccd-apart antenna elements that 
antenna. can be driven by radio frequency signals to produce a 

An adaptive antenna array is composed of multiple selected radio frequency radiation pattern. Such a pattern 

spaced-apart antenna elements which may be driven by may be controlled by selecting the amplitude and phase 

radio frequency signals having specific amplitude and phase 50 relationships of thc signals used to drive the antenna clc- 

relationships in order to control arid direct the antenna ments of the array. 

radiation pattern of the array. An adaptive antenna array may FIG. 1 shows four antenna patterns that may be selec- 

be implemented with a uniform linear array or other physical lively produced by adaptive antenna array 24: antenna 

configurations. pattern 26, 28, 30, and 32. Antenna pattern 26 provides 

Because fading characteristics are different at different 55 communication services over a relatively broad area, which 

frequencies, using an adaptive antenna array to form a may be referred to as subscriber service area 34. Antenna 

downlink beam in the same direction as a most powerful patterns 28, 30, and 32 are narrowbeam radiation patterns 

uplink signal may not provide thc best signal quality at thc that arc formed by controlling the phase and amplitude 

subscriber's location. This problem may occur in a commu- relationships of the signals driving the antenna elements in 

nications system using an adaptive antenna array to direct <S0 adaptive antenna array 24. Antenna patterns 28-32 arc 

antenna patterns toward a particular subscriber, the uplink examples of sector-shaped radiation patterns that cover a 

signal strength received at the transmitter may have portion of the subscriber service area covered by the base 

adequate signal strength while a downlink signal directed in station. For a further discussion of beamforming using 

the same direction as the uplink signal at the base station adaptive antenna arrays sec the article by A Klouche-Djedid 

may not be received at the subscriber with adequate signal 65 and M. Fujita entitled "Adaptive Array Sensor Processing 

strength due to the difference in fading characteristics Applications for Mobile Telephone Communications" IEEE 

between the receive frequency and the transmit frequency. Transactions on Vehicular Technology, August 1996. 
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Also shown in FIG. 1 are subscriber 36 and buildings 
38-42. Propagation paths 44-48 are examples of paths the 
radio frequency signal may take as it is transmitted betweco 
adaptive antenna array 24 and subscriber 36. Typically, the 
shortest distance between the antenna and the subscriber will 
provide the highest quality received signal. Therefore, 
propagation path 44 would probably provide the highest 
quality received signal at subscriber 36 if building 42 were 
not present. If building 42 is present, the signal traveling by 
propagation path 44 would be absorbed or reflected io 
another direction, and probably would not be received by 
subscriber 36. In that case, subscriber 36 would rely upon 
signals received by propagation paths 46 and 48. However, 
because propagation paths 46 and 48 both include a 
reflection, both paths are longer than propagation path 44. 
This means that the quality of the signal received by paths 
46 and 48 may be below the quality of the signal received 
by path 44. 

Such signal quality is typically measured by signal 
strength, with a higher signal strength indicating a higher 
quality signal. Alternatively, signal quality may be measured 
in relation to frame error rate, channel bit error rate, decoded 
bit error rate, or signal to noise estimates. 

As mentioned above, fading may occur if multiple signals 
propagating over different paths combine at the subscriber 
location in a destructive manner. And fading caused by this 
destructive combination of multipath signals is frequency 
dependent. Therefore, an uplink signal, from subscriber 36 
to tower 22, may be received via paths 46 and 48 with 
minimal effects of fading, while a downlink signal propa- 
gating over the same paths from tower 22 from subscriber 
36, on a different frequency, may experience fading as a 
result of a destructive combination of signals. Note that in a 
typical code division multiple access (CDMA) system 
implementing an IS-95 air interface standard, the transmit 
and receive frequencies are 80 MHz apart in a 1900 Mhz 
system, and 45 Mhz apart in an 800 Mhz system, both of 
which are sufficiently different to cause the fading problems 
described above. 

In accordance with an important aspect of the present 
invention, an antenna pattern 28, 30, or 32 is selected to 
optimize, or provide higher signal quality, for the downlink 
traffic channel from lower 22 to subscriber 36, thereby 
eliminating or reducing fading at subscriber 36 and reducing 
co-channel interference for subscribers located in service 
area 34 outside of the selected antenna pattern. (See FIG. 1) 
By using an antenna pattern thai covers only a portion of 
subscriber service area 34, multiple propagation paths may 
be reduced or eliminated, which may reduce or eliminate the 
fading caused by destructive combinations of multipath 
signals. In FIG. 1, for example, either path 46 or 48 may be 
selected by selecting antenna pattern 28 or 32, respectively. 

In addition to reducing fading, the selection of a narrow- 
beam antenna pattern may reduce the noise level at other 
subscribers located outside the selected antenna pattern, 
thereby increasing the capacity of the system. 

With reference now to FIG. 2, there is depicted a trans- 
ceiver for optimizing a traffic channel in accordance with the 
method and system of the present invention. As shown, 
transceiver 60 includes selectable pattern transceiver 62 
coupled to processor 64, which controls the selection of an 
antenna pattern produced by transceiver 62. As mentioned 
above, antenna patterns may be selected by controlling the 
relative phase and amplitude of signals used to drive an 
adaptive antenna array. Such gain controls are shown in FIG. 
2 as gain controls 66, and the phase controls are shown at 
reference numeral 68. 
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Selectable pattern transceiver 62 is capable of simulta- 
neously transmitting multiple input signals, each having its 
own selectable antenna pattern. In this example, two input 
signals are coupled to selectable pattern transceiver 62-a 

s signal from traffic generator 70 and a signal from beacon 
generator 72. If transceiver 60 is designed to simultaneously 
communicate with multiple subscribers, each subscriber will 
have an associated downlink traffic generator, with an asso- 
ciated set of gain controls 66 and phase controls 68 for 
selecting an associated antenna pattern. Likewise, each 
beacon generator may have its own set of gain and phase 
controls (66 and 68) for shaping and directing each beacon 
independently. In a preferred embodiment, the signal pro- 
vided by downlink traffic generator 70 is a voice or data 
signal modulated according to the Code Division Multiple 

15 Access (CDMA) air interlace standard IS-95 published by 
the Telecommunication Industry Association (TLA) Proces- 
sor 64, which controls selectable pattern transceiver 62, 
includes beacon direction controller 74, traffic channel 
direction control 76, and beacon quality report receiver 78. 

20 Direction controllers 74 and 76 may be used to control the 
selection of an antenna pattern for pattern transceiver 62 by 
sending control information in the form of gain and phase 
"weights" to gain controls 66 and phase controls 68. See 
Kraus, J. D., Antennas, McGraw Hill, 1988 for a more 
complete discussion of beamforming with linear arrays. 

Beacon quality report receiver 78 may be used to receive 
quality reports from subscriber 76 regarding characteristics 
of the beacon signal received by subscriber 36. In a preferred 

3Q embodiment, the received signal characteristic includes sig- 
nal strength. Other signal quality indicators may include 
frame error rate, channel bit error rate, decoded bit error rate, 
or signal to noise plus interference. Beacon quality reports 
may be received from subscriber 36 in a special quality 

3S report message, or alternatively, the quality report may be 
embedded in control bits in the traffic channel transmitted 
from subscriber 36 to tower 22. Beacon quality reports may 
be sent from subscriber 36 in the same way the subscriber 
reports pilot signal strength according to a cell neighbor list. 

40 Processor 64 may also include memory 80 and compara- 
tor 82. Memory 80 may be used to store a plurality of 
previous beacon quality reports, while comparator 82 may 
be used to compare a current quality report to any previous 
quality reports stored in memory 80. The results from 

45 comparator 82 may be used to select the best beacon quality 
reports (or those that exceed a threshold) and to control 
traffic channel direction controller 76. 

In order to determine an initial traffic channel direction, 
processor 64 may include uplink direction detector 84, 

50 which may be used to detect best incoming traffic channel 
direction. An implementation of this technique is discussed 
in greater detail below. 

Referring now to FIG. 3, there is depicted a high-level 
logic flowchart that illustrates the method and system of 

55 optimizing a traffic channel in a wireless communication 
system in accordance with the method and system of the 
present invention. As illustrated, the process starts at block 
200 and thereafter passes to block 202 wherein the process 
selects a direction of the highest quality uplink signal from 

60 a subscriber in the subscriber service area. Such a selection 
may be executed within the base station that covers the 
subscriber service area. For example, uplink direction detec- 
tor 84 in transceiver 60 may be used to determine the 
incomiog direction of a highest quality uplink signal (See 

65 FIG. 2) 

Determining the direction of the uplink signal may be 
implemented by examining the amplitude and phase rela- 
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liooships of signals received by the antenna elements in 
adaptive antenna array 24. See the article by A. Klouche- 
Djedid and M. Fujita entitled "Adaptive Array Sensor Pro- 
cessing Applications for Mobile Telephone 
Communications," IEEE Transactions on Vehicular 
Technology, August 1996 for a more complete discussion of 
techniques for selecting the best signal. 

Next, the process selects a traffic channel radiation pattern 
to radiate energy in the selected direction, as illustrated at 
block 204. In a preferred embodiment, the selected traffic 
channel radiation pattern is a narrowbeam pattern that 
covers a portion of the subscriber area covered by the base 
station. With reference to FIG. 1, if the path between tower 
22 and subscriber 36 is uoobstructed, the process will 
probably select the direction of propagation path 44 as the 
highest quality uplink signal direction because it is the 
shortest path and it is not attenuated by a reflection. 
However, if building 42 blocks propagation path 44, the 
process may select the direction of either propagation path 
46 or 48, depending upon the quality of each respective 
uplink signal. 

Once the direction of the best uplink signal is determined, 
a traffic channel radiation pattern is selected to radiate 
energy in the same direction. For example, if the direction of 
path 46 is the best uplink direction, antenna pattern 28 may 
be selected initially for a traffic channel radiation pattern. 
Similarly, if the best uplink direction corresponds to propa- 
gation path 48, antenna pattern 32 may be initially selected 
to radiate energy for the downlink traffic channel. Selection 
of the traffic channel radiation pattern may be implemented 
by transferring a set of weights to the gain and phase 
controls in transceiver 60. 

Next, the process selects a beacon radiation pattern to 
radiate beacon signal energy in the selected direction, and 
the process begins transmitting the beacon, as depicted at 
block 206. In a preferred embodiment, the selected beacon 
radiation pattern substantially matches the downlink traffic 
radiation pattern selected in block 204. However, the beacon 
radiation pattern and the traffic channel radiation pattern 
need not be the same pattern. 

Next, the process notifies the subscriber of the presence of 
the beacon, as illustrated at block 208. In IS-95 CDMA, base 
stations are identified with unique codes which are unique 
time offsets into a pseudo noise (PN) spreading code having 
a length of 215. IS-95 also provides a means of informing 
the subscriber of the PN offsets of nearby cells so that the 
mobile may perform a faster search rather than exhaustively 
searching all possible offsets. In a preferred embodiment in 
a CDMA system, the subscriber may be informed of the 
beacon via a downlink message that indicates the PN offset 
of the unique beacon signal, assuming that the beacon signal 
is the same as the sector pilot signal with a different PN code 
or PN offset. In response to this message, the subscriber may 
add the beacon to its neighbor list, causing the subscriber to 
report on the beacon signal strength as the subscriber reports 
the signal strength of the broadly radiated pilot signals from 
both the current cell and neighboring cells. 

After notifying the subscriber of the beacon, the process 
periodically receives a beacon quality report from the sub- 
scriber indicating the quality of the beacon signal, as 
depicted at block 210. As mentioned above, the subscriber 
measures and reports on the beacon quality in a manner 
similar to reporting the quality of pilot signals for current 
and neighboring cells. In a preferred embodiment, the bea- 
con quality report indicates a measure of signal power of the 
beacon signal. 



After receiving a beacon quality report with the beacon 
directed in the same direction as the best uplink signal, the 
process begins scanning or stepping through a plurality of 
beacon radiation patterns, wherein each pattern covers a 
S portion of the subscriber service area, as illustrated at block 
212. Therefore, with reference to FIG. 1, if the beacon 
radiation pattern was initially selected as antenna pattern 28, 
scanning begins the process of selecting alternate beacon 
radiation patterns, such as antenna patterns 30 and 32, which 
10 may be selected to scan the subscriber service area. 
Preferably, the entire subscriber service area is scanned by 
one or more beacon radiation patterns. Scanning algorithms 
may also be used, such as an algorithm that scans the 
directions of high quality received signals first, or one that 
15 first scans to the right and left of the high quality received 
signal direcdons. 

In response to scanning or stepping through beacon 
radiation patterns, the process periodically receives beacon 
quality reports from the subscriber, as depicted at block 214. 
20 For example, if antenna pattern 28 is initially selected for 
transmitting the beacon, a first quality report may be 
received from subscriber unit 36. As scanning continues to 
change the beacon pattern, antenna pattern 30 may be 
selected, which may cause a lower quality report to be issued 
" from subscriber 36 if building 42 blocks the beacon signal. 
As the scan continues further the beacon may use antenna 
pattern 32, wherein the beacon quality report may indicate 
a higher quality signal compared with the previous beacon 
using antenna pattern 30, which was blocked by building 42. 
30 As the subscriber measures signal quality and as new 
beacon reports are received, the process determines whether 
or not the new beacon quality report exceeds the quality 
report of the beacon pattern corresponding to the traffic 
channel pattern currently selected, as illustrated at block 
216. A beacon antenna pattern may be said to correspond to 
a traffic channel antenna pattern if the two patterns cause 
most of the energy to be radiated in the same general 
direction. In the simplest case, where the traffic channel 
antenna pattern and the beacon antenna pattern match, it 
40 may be said that the two patterns correspond to one another. 
If the new beacon quality report exceeds the beacon 
quality report of the beacon pattern corresponding to the 
traffic channel pattern currently selected, the process selects 
the traffic channel pattern corresponding to new the beacon 
pattern responsible for the new high quality report, as 
depicted at block 218. If the new beacon quality report docs 
not exceed the beacon quality report of the pattern corre- 
sponding to the current traffic channel pattern, the process 
continues to scan the subscriber service area by selecting the 
next beacon radiation pattern, as illustrated at block 220. 

As the process steps through beacon patterns, a new traffic 
channel pattern may be selected as soon as a higher quality 
beacon report is received, or the process may wait until 
5S beacon reports have been received from most or all of the 
scanned portions of the subscriber service area before select- 
ing a traffic channel radiation pattern. 

If, at block 218, a new traffic channel radiation pattern is 
selected, the process iterativcly returns to block 212 to 
6 0 continue scanning the service area with the beacon signal in 
search of a higher quality beacon signal report. Therefore, 
the process continuously searches for the best traffic channel 
radiation pattern by scanning the service area using a 
plurality of beacon radiation patterns to receive feedback in 
65 the form of beacon quality reports. 

In a preferred embodiment, the beacon signal and the 
traffic channel signal have the same carrier frequency, which 



35 



45 



50 
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ensures the quality of the beacon signal received by the 
subscriber matches the quality of the traffic channel that will 
be received by the subscriber if the system decides to use a 
traffic channel antenna pattern that corresponds to the bea- 
con antenna pattern. S 

In an alternate embodiment of the present invention, 
beacons that may be identified or distinguished from one 
another may be stepped through the subscriber service area 
as the subscriber measures the signal quality of each one. 
Then, the subscriber may select the beacon pattern that 10 
produces the most desirable signal quality, and request that 
the base station use a corresponding radiation pattern for the 
traffic channel radiation pattern. Or, at least the top few 
subscriber choices for a radiation pattern could be sent to the 
base station, and the infrastructure processor could make the 15 
final traffic channel radiation pattern selection. In this 
embodiment, some of the decision making process is shifted 
to the subscriber unit. 

While the present invention has been described in the 



comparing said first and second beacon quality measure- 
ments; and 

selecting a traffic channel radiation pattern substantially 
similar to said second radiation pattern if said second 
beacon quality measurement exceeds said first beacon 
quality measurement. 

4. The method of optimizing a traffic channel according to 
claim 1 further including the steps of: 

repeating said changing and measuring steps using a 
plurality of radiation patterns each covering selected 
portions of said subscriber service area covered by said 
base station; 

selecting one of said plurality of radiation patterns asso- 
ciated with a beacon quality measurement that exceeds 
a threshold; and 

selecting a traffic channel radiation pattern in response to 
said selected one of said plurality of radiation patterns. 

5. The method of optimizing a traffic channel according to 
claim 1 wherein said beacon quality measurement is a 



context of a base station that optimizes a downlink to a 20 beacon signal strenglh measurement. 



subscriber unit, the principles of the present invention may 
be applied with equal effectiveness to a subscriber unit that 
directs an uplink signal along a best uplink path from the 
subscriber unit to the base station. 



The foregoing description of a preferred embodiment of 25 scriber service area. 



6. The method of optimizing a traffic channel according to 
claim 1 wherein said first radiation pattern covers a sector- 
shaped portion of said subscriber service area extending 
radially from said base station to the extent of said sub- 



the invention has been presented for the purpose of illus- 
tration and description. It is not intended to be exhaustive or 
to limit the invention to the precise form disclosed. Modi- 
fications or variations are possible in light of the above 



7. The method of optimizing a traffic channel according to 
claim 1 wherein said beacon is a time-offset spreading code. 

8. The method of optimizing a traffic channel according to 
claim 1 further including transferring said first and second 



teachings. The embodiment was chosen and described to 30 beac ™ W^V measurements from said subscriber to said 



35 
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provide the best illustration of the principles of the invention 
and its practical application, and to enable one of ordinary 
skill in the art to utilize the invention in various embodi- 
ments and with various modifications as are suited to the 
particular use contemplated. All such modifications and 
variations are within the scope of the invention as deter- 
mined by the appended claims when interpreted in accor- 
dance with the breadth to which they are fairly, legally, and 
equitably entitled. 
What is claimed is: 

1. A method of optimizing a traffic channel in a wireless 
communication system: 

transmitting a beacon having a first radiation pattern 
covering a portion of a subscriber service area covered 45 
by a base station, wherein said beacon is a spread 
spectrum signal that is at least substantially orthogonal 
to said traffic channel; 

measuring a subscriber reception quality of said beacon 
transmitted with said first radiation pattern to produce 50 
a first beacon quality measurement; 

changing said first radiation pattern to a second radiation 
pattern; 

measuring a subscriber reception quality of said beacon 
transmitted with said second radiation pattern to pro- 55 
duce a second beacon quality measurement; and 

in response to said first and second beacon quality 
measurements, selecting a traffic channel radiation pat- 
tern having a radiation pattern covering a portion of 
said subscriber service area covered by said base sta- 
tion. 

2. The method of optimizing a traffic channel according to 
claim 1 wherein said beacon has the same frequency as said 
traffic channel. 



60 



base station via an uplink traffic channel. 

9. A system for optimizing a traffic channel in a wireless 
communication system: 

means for transmitting a beacon having a first radiation 
pattern covering a portion of a subscriber service area 
covered by a base station, wherein said beacon is a 
spread spectrum signal that is at least substantially 
orthogonal to said traffic channel; 

means for measuring a subscriber reception quality of said 
beacon transmitted with said first radiation pattern to 
produce a first beacon quality measurement; 

means for changing said first radiation pattern to a second 
radiation pattern; 

means for measuring a subscriber reception quality of said 
beacon transmitted with said second radiation pattern to 
produce a second beacon quality measurement; and 

means for selecting a traffic channel radiation pattern 
having a radiation pattern covering a portion of said 
subscriber service area covered by said base station in 
response to said first and second quality measurements. 

10. The system for optimizing a traffic channel according 
to claim 9 wherein said beacon has the same frequency as 
said traffic channel. 

11. The system for optimizing a traffic channel according 
to claim 9 wherein said means for selecting a traffic channel 
radiation pattern further includes: 

means for comparing said first and second beacon quality 

measurements; and 
means for selecting a traffic channel radiation pattern 

substantially similar to said second radiation pattern if 

said second beacon quality measurement exceeds said 

first beacon quality measurement. 

12. The system for optimizing a traffic channel according 



3. The method of optimizing a traffic channel according to 65 to claim 9 further including: 
claim 1 wherein said step of selecting a traffic channel means for repeating said changing and measuring steps 
radiation pattern further includes the steps of: using a plurab'ty of radiation patterns each covering 



10/03/2003, EAST Version: 1.04.0000 



5,960,350 



selected portions of said subscriber service area cov- 
ered by said base station; 

means for selecting one of said plurality of radiation 
patterns associated with a beacon quality measurement 
that exceeds a threshold; and 

means for selecting a traffic channel radiation pattern in 
response to said selected one of said plurality of 
radiation patterns. 

13. The system for optimizing a traffic channel according 
to claim 9 wherein said beacon quality measurement is a 
beacon strength measurement. 

14. The system for optimizing a traffic channel according 
to claim 9 wherein said first radiation pattern covers a 



10 



10 



sector-shaped portion of said subscriber service area extend- 
ing radially from said base station to the extent of said 
subscriber service area. 

15. The system for optimizing a traffic channel according 
to claim 9 wherein said beacon is a lime-offset spreading 
code. 

16. The system for optimizing a traffic channel according 
to claim 9 further including means for transferring said first 
and second beacon quality measurements from said sub- 
scriber to said base station via an uplink traffic channel. 
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